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With the development of processing and detection technology for micro-structure 
devices and micro-devices, it sets a higher requirement for the motion platform and 
control system of processing and detection technology. Detection precision of 
micro-nano-detection system not only depends on the detection and analysis 
technology, but also depends on motion platform structure and accuracy of control 
system. 
This paper named as “Research of Macro-micro Drive Control System for 
Optical Inspection Platform”, has developed a drive control system of optical 
detection platform which consists of micro-displacement focusing system based on 
piezoelectric ceramics(PZT) and macro-displacement system based on linear motor. 
This drive control system is used to cooperate with micro-nano-detection optical 
probe which has been developed in our laboratory based on differential defocus 
principle, in order to achieve nano-scale real-time focusing of probe in Z-axis 
direction and large-travel high-precision two-dimensional plane motion of detected 
objects. It improves the accuracy and automation of optical detection platform and is 
better used in industrial automation detection. 
The specific research activities completed in this paper are as follows: 
Starting from the overall design, analyzing advantages and disadvantages of 
common drive control system, the drive control system scheme of optical detection 
platform is selected. The drive control system consists of focusing drive control 
system based on PZT and drive control system of two-dimensional flotation platform 
based on linear motor. 
According to the real-time focusing design requirements of optical probe 
objective, focusing drive control system is developed based on PZT. PZT power 
supply is designed. The creep, hysteresis and other characteristic of PZT are tested. 
And on this basis, the nonlinear model of PZT is established in regression analysis. 
According to large-travel high-precision detection requirements of optical 
detection platform, two-dimensional macro-displacement control system is developed 
based on linear motor, including selection, installation and configuration of 
















The functions of macro-micro drive control system are tested and performances 
are analyzing. After analyzing the test results, the conclusions are obtained finally. All 
indexes of macro-micro drive control system for optical inspection platform are good 
enough to satisfy the design requirements. 
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